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A study examined the production of lateral consonants 
m seven male university students bilingual in Spanish and Catalan 
who had studied French in elementary and secondary school. A 
questionnaire elicited information about the subjects' use of each 
language with parents, with friends, at home, and in school. Each 
subject then read a 775-word text in French. Acoustical analysis of 
the recorded speech revealed the incidence of velar ized (typical of 
Catalan) and non-velarized (typical of Spanish and French) lateral 
consonants. Results indicate that the production of lateral 
consonants in French tended to be the non-velarized variety found in 
French ana Spanish. However, comparison of these results with those 
of other studies suggests that the context in which Spanish and 
Catalan are learned may be an important factor in phonetic transfer 
or interference. (MSE) 
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1.1. BiLlNGUALlSlI 



The study has, been cerried put in atgMd|,,|;|ifi||«^«|^ 
bothdtalifi'sad Spiiiishvare^^iised^iNi^^CM 
Spenteh ift illy sttiutti^ 




usuwy- itti|ifsteiid:Gstileo,*itthttii(|^t4?^ 
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Spiiiih-) subjscts yi/iiiMmiitik^^^ .|iiird^iii|i|^ii^fiii«l^i'-att^ 

Podi,J.9S7 i. b ). •Alip.tltf^chiiraf^l]^ 

spetkers with GstiiiA u their tiltive Ithgiiit^ has b«NSii ihiidiiiid by t 
nufllber of reiearchers. 



1.2. LATntALS 



In en eerly work oosi^ifig Itter al oottsooams, Navarro (1917) established 
the yeiarised cfaarii# iai front df^ghs isd!pDiappdiBt of 



ekpefisRMtal siiidiM have opaf i^ 

hi Ciiiii (tf the Uiitual retradiirebiiibii to Iht so-eahed^darl^" varieties 
of m rtmi while Spiiish - as French md Itilian - eihtbits a "dear" (Le. 
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alveolar noo velarized ) lateral, Catalan - as English in oertaii positions - 
shows a "dark" ( i.e. velarized ) allophone of this consonant. 

Laterals are produced with resonance in the vocal traa. and therefore they 
exhibit formants in their acoustic spectrum. Ungual retraction can be 
indirectly measured looking at the frequency of the second formant ( F2 ), 
as has been remarked by Deltttre : " there is a direct relation between 
back-and-up and formant two frequency lowering " ( Delattre. 1951:232 ). 
following Pant's acoustic theory of speech production. A low second formant 
fi^quency denotes then a high degree of tongue backing together with an 
elevation of the posterior part of the tongue towards the velum. 

2. SPEAKERS 

2.1. SELECTION 

We have asked a fairly large group of first year students attending lectures 
on General Linguistics at the University to answer a questionnaire aimed at 
determining their use of Catalan and Spanish; information about the time 
and places where they studied French was also requested. 

The questionnaire addressed four skills: listening, speaking, reading and 
writing both in Spanish and Catalan; the subjects had to answer with a 
peroenuge of use of each language in a series of specific envircnments or 
situations ( Le. at home, at the university, at work, during their period of 
leisure ... ) This gives an estimate of their activities for each of the four 
skills. There are also questions about geographical origin - both of the 
subject and the parents - and about the language spoken with the different 
members of the family. 

2.2. DESCKIPTION 

Seven male speakers, university students at the Universitat Autdnoma de 
Barcelona, between 18 and 26 years old were selected. They have studied 
French at primary and secondary school during 6-7 years, approximately 3 
hours a week using similar pedagogical materials. 

According to their linguistic background, they may be described as in table 
I . Note that aU of them have some knowledge of Catalan - Uught at 
primary and secondary school for tboie who have Spanish as LI - Since 
Spanish is uuglit as the official language oi the whole country, 0% means 
lack of use, but not lack of knowledge. The speakers appear in the uble 
below ordered from mainly Spanish speakers to mainly Catalan speakers. 



SPEAKER 


LANGUAGE SPOKEN WITH 


LANGUAGE SPOKEN AT 


FATHER 


MOTHER 


FRIENDS 


HOME 




?jO 


0|IBUICU 


Spiiiiih 


opwusu 


SfMiniih 


6C% 
Spisiah 


10« 

Catalan 


40% 
Citaian 


FC 


Spanish 


Spanish 


More 
SpiAish 
than 
Catalan 


100% 
Spaiaiih 


80% 
Spanish 


0% Catalan 


20% 
Catalan 


FH 


Spanish 


Spanish 


Catalan 


90« 

Spanish 


30% 
Spaniah 


10% 

Qtalan 


70% 
Catalan 


JSA 


Spanish 


Catalan 


Catalan 


80% 

Spanish 


80% 
Spanish 


20% 
Catalan 


20% 
Catalan 


AP 


Spanish 


Spanish 


Catalan 


80% 

Spanish 


10% 

Spanish 


20% 
Catalan 


80% 
Catalan 


JT 


Catalan 


Catalan 


Catalan 


0% Spanish 


30% 

Spaniah 


100% 
Catalan 


70% 
Catalan 


JS 


Catalan 


Catalan 


Catalan 


0% Spanish 


0% Spanish 


100% 
Catalan 


100% 
Catalan 



Table I: Linguistic background of the speakers selected for the experiment 



3. COIPUS 
3.1. TEXT 

These seven speakers were asked to read a text in French. It consisted of a 
two page fragment containing around 775 words; it wu randomly selected 
from a contemporary novel published in 1987. Nevertheless, the number of 
oocurrenoes of lateral consonants was checked and there was some minor 
editing to compensate for less represented contexts. 

Anyway, for the final analysis only sequences of Vowel- lateral- Vowel /e/ 
were selected. This gives an average of about 30 cases of lateral consonants 
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in this particulir context for each speaHcer; then, the total number of 
consonants analyzed was about 200. 

The sreakers were recorded in a sound isolated booth at the Phonetics 
Laboratory at the Universiut Aut6noffla de Baroeloof . They were given 
some time to read the text beforehand and its general meaning was 
explained to them; questions about specific points were also answered. 

They were asked to read the text at their normal rate and they were 
allowed to repeat paragraphs when in trouble. 

A Sennheiser MD 441N directional cardioid microphone and a Revox A77 
high quality tape recorder were used. 

4. ACOUSTI^ ANALYSIS 

The acoustic analysis of the utterances was made with the MacSpeech Lab 
11^ softwace package by GW Instruments. Inc.. running on an Apple 
Macintosh SE/SO"". 

4.1. SBGMBNTATION 

The audio wave was segmented, locating the boundaries of the lateral 
consonant. Two criteria have been followed 

(a) changes in amplitude in the waveform; this can be observed at different 
time scales for accuracy when delimiting the boundaries between 
segments. 

(b) perceptual checking by listening to the segmented utterance. 

By combining these two criteria, very short utterances of the lateral 
consonant may also be analyzed without great difficulties. 

4.2. FlfiQUBNCT ANALYSIS 

In order to locate the frequency of the second formant - taken as the 
acoustic correlate of velarization -, we have used the LPC algorithm 
available in the software described. Given a sampling rate of lOKhz a 13 
pole model was used in the analysis. A preemphasis of 6dB was also 
applied. This gives an accurate representation of the response curve of the 
vocal tract at the selected point; formants are shown as the most prominent 
peaks in the LPC spectrum. 



4.3. KBSULTS 



4.3.1. MBAN VALmS OT F2 Fftt BACH SPBAOR IN FUNCH 



TKa K2Ati>MFAiM Af tK* mmmn v«tiui aT ffr^ngh 111 P9 for §Mh ftAMknf ( FioUf A 

1 ) shows thtt our subjtcu b«hm in a tinllir ttiimer: the ranee of 
variatkm ii between ISOOHz and 167S Hz. Only JPT and JSA present 
sutisticalty significant differences with the rest of the speakers. 




JT FJO FH AP JS FC jSA 

Figure 1: French F2 mean value for each speaker 



4.3.2. CONTBXY DIPBNDBNCr 

BladoD and Carbonaro (1978: 32 ) have sUted that " simple alveolar 111 (...) 
undergoes substantial variatioii in quality due to the preceding vowel (...) 
the quality of aU cases of Italian ah^eolar (11 varies considerably in 
accordance with that of the neighboring vowel, and these effecu ( are 
found! with essentially equal strength from both directions Le. from a 
following and a preceding vowel " . This dependency from the vowel 
preceding the lateral is also shown for the French lateral productioo of each 
speaker in Figure 2: F2 frequency diminishes from (ilel to (ulel, as expected. 
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14K)0-^ 1 -• 1 ' 1 »- — '-^ ' 

[ito] (ttol [ftte] Iitl*] 

Figure 2: French F2 fflean value for each tpeaker and conter, 



S. DISCUSSION 

5.1. omPAiisoii win sPAiiira, Catalan and rmck 

LATIIAU millCID BT NATIVI SPIAKliS 

Tlie oofflpariaoii of Fref sh prpductkm in our subjects with F2 
measurenents of native SpiBish ( Quiib^ ]BsgU(Bva.: GutU^ Qunarero. 

1979 ) . native ataiati ( Pniyvi^a, Itls ) an^^^^ 

1980 ) in ViV envirattBents ilwirt that thii «im 
not lie far away f roai the naiivt SflM^ii:j»^^ 

native French valiies, but they difirlir siiiif^^ ( 
Figure s ). Fireneh laterals, aiooordii^ t^^ 

value of 1656 Hi^ the results in cw spiaiin to 
the nattw Frendk Ofliss: the differed h6wev<^. 6i.w0iBM^jW^Ji»i6 
yeiar chira^ ca^^ is shown in the low F2 freQuency u opposed 
to Spanish and French. 



. ERIC 



f 



to Spanish and Firendt 
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Sptaish Cittlaa Freftclt BUiAgyiBlt 



Figure 3: F2 meafi values for nttivc Sptnlsh, Gitaian ind Frendi 

This same comparison was applied to each of the individuals, as shoim in 
Figure 4. A Student's t-test performed for each speaker shows sij^icant 
differences between their French prixlud^ipos and natvi^ij^Ullh 
average for laterals in intervocalic poaitioii ooly^in ti^tf cases > jSA ah^ FH. 
two subjects that miyr be considered fairt)r balanced bilinguals In all 
other cases, the differenos between F2 in the French ten the average 
value for native Spanish is not significantiy different. The general resulu 
agree with the individual behavior of each subject 
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These results miy be interpreted as m eiperineatil oiKfirttitim tlie 

faa thit our rcup of subjecu ii tratafifiiit tl;^^^ 

Spuiish lateral ooiisooaiit > that is, a hiih]|2;iiu%ii k^^lg^ 

- to their spoken Frendi. Another poi#li|^;&it|#^ 

they are correettsr using the French virie#. hdt tUa Ii qiiiit 

assume if their Tranch aooent" is oqnsidered: the rii(^#gs very dearly 

shoir the typical features of Spanish and Gitalan paopiii speaking French 

and their overall performance doesnt sound native at aU. 

If we go back to the table describing the speakers ( Table I ). this would be 
a totally predietable result for FJO and FC both use Spanish alaiiost 
exclusively at home and predosiinaittty apeak this UthgiM«»i<Otti^ As for 
FH and JSA. they do not seem to be so ctoae to the Spanish ^ti^al as the 
other speakers ( it has been iidted nhat difrerenoe»i^^l^««en F2 in 
French and the average F2 in isplnii^ are iutisuytytliiiin^^ ): looking 
at their patterns of language ust they may be ooi^ljered qu^ balanced 
bilinguals. However, jT ibid jS > nwdalty this lait coe > do not show any 
innuenoe of tridisfer from Catalan in tlieir French laterals. 

An explanation has to be found for this rather unexpected behavior. In our 
opinion, this could be due to two factors: 

(a) the language environment in which learning of French took place. This 
may explain the case of JT that ieamed French hi a secondary school 
located in • predominantly Spanish speaking area near Baroekma 



characterized by a strong presence of Spanish speaking immigrants - note 
that he speaks Spanish with friends - ; it has to be remarked that - with 
few eioeptioiis - Spanish has been the medium of instruction in foreign 
language teaching in Catalonia; it is stiU used in areas where Spanish is the 
most used language. This could also influence the performance of speakers 
JSA and AP. 

(b) fluency in French. Although all the subjects have studied French durhig 
the same period and in very similar conditkms, listening to the recordings 
shows that JS is the most fluent cT all; he hat b«en Uught in French during 
French lessons and he was able to read the teit without noticeable 
difficulties. This may be a factor that eipliins the hK± of velarization in his 
lateral productions. 

4.2. COMPAIISON WITH BlLlllGUALS' PIUPOIllAlfCB IN SPANISH 

It may be useful to compare the results of the present study concerning 
French, with data obtained in a previous research by Martinez (1989), 
Huerto et aL (1988) and Comas (1986) which are also related to the 
behavior of bilingual speakers regarding the velarization of the lateral 
consonant. Dau are summarized in Figure 5. 

Martinez (1989) - first column labelled Sp L2 c - studied the realization of 
Spanish literals by a group of 8 Spanish-Catalan bilingual male subjects 
reading a newspaper text; they were speakers of the Baroetona variety of 
Catalan, and for this reason her results are compared to those found for 
native Catalan by Panyella (1985) - second column labeiied Cat LI - who 
also studied this variety. The results are quite conclusive and show the 
traniTer of the velar character of Catalan (1] into Spanish when reading a 
connected text. 



Another series of studies was concerned with the variety of Catalan spoken 
in Girana, which is assumed to be ctaracterized - among other things - by a 
stronger velar resonance in the lateral consonant. Comas (1986) compared 
F2 values for the same bilingual subjects, reading words embedded in 
carrier sentences in Catalan - first column labelled Cat LI - and in Spanish 
- Sp L2 w - ; the resulu show a dear tendency to velarize the Spanish 
lateral Huerto et aL (1988) studied a group of speakers of the same 
geographical origin and huiguage background reading a connected text - 
second column labelled Sp L2 c - ; higher values are observed, but they also 
are far below the native Spanish frequency values - Sp LI - . 




The study of these results, leids us to oondude thit we are (feiUng. with 
two different groups of subjecu. Although they ar# liiuiUy feren$dfi^ 
"biliflguals", it is difficult to issuae i g6od oomttind of 
Velirizatioa" in the spetkers studied by llartiner(19S9) , Huerto it .aL 
(1988) ifid Coaias (1986 ). But the eigk spetkers dioiM lor thii itudy 
seem to hive i better oommand of this feiture, al tetst when spetking t 
third languige. 



5. omausioN 



The results obtained with our group of spetkers reading a Frencfi text show 
that their produotioii the lateral consonant approaches the "dear" variety 
that is found in 5^eAch uid Spanish. However, one important factor, of 
sodolinguistk: nature has to be taken into account when tsseMbig the 
performance of t bilingutl in t third Itngutge. le. the linguistic 
environfflem in which the acquisition of L3 hts ttken pltoe. 

The oofflptrison with the production of the Ittertl consonant in Spanish by 
a different group of bilingual speakers leads us to think that this 
denomination may refer to several linguistic backgrounds, ranging from 
individutls with t good oommtnd of the productioo of certain nhooetic 
fettures - such as velarization - to individuals who are just transfering the 
crticulitory- gestures of their first language to their second one. " Bilingual 
", at lean when referring to the phonetic abilities of individuals in a 
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comfflunity were two languages are spoken, may be a designation that 
embodies different degrees of speech production control. 
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